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(54) ELECTROACOUSTIC TRANSDUCER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electroacoustic transducer that can independently 
operate two diaphragms so as to enhance transmission 
and reception functions, while making the entire 
thickness small to easily attain a thin shape. 
SOLUTION: The electroacoustic transducer has first and 
second electroacoustic transduction units 30, 50 where 
voice coils 35, 55 fixed in the middle of the diaphragms 

34, 54 are placed to magnetic gaps 33, 53 of a magnetic 
circuit. The diameter of the voice coils 35, 55 of the 
units 30, 50 is designed differently and the voice coils 

35, 55 are placed concentrically. A first space S10 and a 
second space 820 to permit displacement of the voice 
coils 35, 55 are formed at positions overlapped in the 
radial direction of the voice coils 35, 55 in the first and 
second electroacoustic transdution units 30, 50. 
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(54) «a««X«i^B 

(57) imm 

>fj:^3^/i/3 5, 5 5^IK^IaIKo|»^:¥^5'>^3 3, 
5 3 \^Um\^Xfi^m 1 25:ti^m 2<D2 oCD^MMm^^ 
aL=5fh3Q, 5 O^W-t-So ^-a- — 5^ h 3 O, 5 CO 

^;:^a^/V3 5, 5 5 <03Effi^Srff*-t-'5fci?><^g 1 
— 1 0^:^52;^--^— xs 2 ob^. iJfctJ^^2 0 
h 3 0, 5 0O#/j?>fJX 3-^/1^3 

5, 5 5<^M^riRi'C7 2/>^'r5(fl:g«-?^fiW~5o 
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^ ;^ =1 >f /v-tDS^^i ^f»:^-r 5 f:Lib<Dm 1 ;^ <?: ^ 2 
3></KO*flr4:flF^i-5;fcie)<?5»2;^'<-;^i:d^ 

im^^ 2 ] mi s.tf m 2 (D^m^^m^»^=^ v v 

^^«^S^^>> hco3-i7!:d^ 



« ^ m 2 «^^»x»:3.:=: y Y (ommsm^ h t^mta 
mnt^ 8 ] mi y > F 

tm2 mf3i^m^»:^^ y V(0^^^yVb K^-co^ 
SB 1 >^ ±l5m 2 ^ <?5^Jcffili$ J^r 

MtlwSia'g'i:»^ttfc2o<D^|f&^^;frb. -^{ftlO 

wsraicj;oxmiip«ais^^5^ 

xm2'smmgk^=^y h<r>m^^^yzftm^^f\,x\^^ 
101 mi y V i:m 2mmir» 

[000 1] 
[0 0 0 2] 

VSt^(Om^^ ^m^7 - 2 0 3 5 8 9#43^»iri:<oa 
i:L-Cffiv^b^^St$^^-C*5^). 08Jc^U^£Lj^«Jfl|at 

•C^<0-^^^ > M h y^ZfU-- V 2 ilF^SPrT'U— h 

3i:*sfiia'&*>$ixrif^-5t*ic, jhU-:ry^YS(0^ 

1154, 5;ft5S:^te>^^rv^^o i^t^. hyzryu--h2<o 
^mmc^U3—^ 6is^mw^^ivx\^^ho -tux. f^ifs 

h 3lr:i:«i^ttTV>-5-;^iftIc02K-yv«3S4 

h 2 (Dtt»:^{C:&{»$Hfc^ P« 2 a ^ (^K<?5K^ 

F^SP>^i^-h3tc^(i!i$Hrv>5fife:^ffii(03j^-/wg5 
5 i: 3 — 6 $ ixfe^ p» 6 a t <Dm<DmW^ 
^m^^^X±^mfSi^^ yZ/G 1 tJMUiOa^:^^ y 
>^G2^5?^fife$^^TV^-5o 

[0 0 0 3] S8 0®^^»3^«^^jlicr±. 2«C 
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yy^G 1 . G 2 tC^Sa(C@a{i^nTV>5o 1 1 , 
>'y<-^ 13, 1 4f±^i^^i^o^g^b«7. SlcMfSU 

[00 04] la 8 uytm^t^isife^a-ctt. 2 o 
[0 0 0 5] -j^. m^mismtg:if(Dijimmmmmmit 

X^ 9.21 1'XmW^^Ji'P^tO^—JKX. ^(D^—:^ 2 1 

@ (LCD) 2 4/iifd5jm^52,^nrv^T. U>-y<2 
2tt^—;^2 l<0[^mm2 5(D'^ll,2e\C}^A,XWS,m^ 
fh, >^ 2 3 >^ 2 1 <0^mM2 8 <^«?L2 9 

[0 0 0 6] 

[»9g;&5«» L J: 9 tT^mmi m 8 •T?SiW Lfcm«« 

li*nTv^S2«:<^Si«i«7, s<o^ti^th\zsS:kfbfi 
rv^<5aJ?-f:^3^/^9. 1 Oj^PJ— KMSr^un^Sfc 

/V9, 1 OcoSEtt^rffS-rs 2fiiMo;^-<-;^ S 1 , s 
2 Sr. I^SiS^^W— h3<0^ffl![tC«»UX*>^o wOfe 

(c, 2 ffi0f<^±IB:^^— >^ S 1 , S 2 04hi€^^j5feSr^ 
rt>> 2@^<0Jiffi;:^-<— jxs 1, s 2^?fe{%-r^fci6 

<o«M!5^ :^^i*T i^m< i.xmn=S9^»mm:<D 

[0007] ^it^ gi9 -eifteg 

;^2 iortasicgaii»$Hrv^-5i^->— ^^2 2^ 

;^f-:i7 2 3;iS^^-CfeoT'?:tt^cOj?^^&Rl, s 

2 2h^ tr— 2 3 t Sr^— 2 1 ^0|^a5-CSV^lCS^t 

l<?3^^j£T2;&s^</i?5« i^te:, ia9 0J: ptc^K^ 
^m^WL 2 4 ^«A/-C x< 22fc:^fcr— *23^Sr 

mM\^xth^m%Mmw^mm.x\ii. -t(D>5r-^2 105 

^^&T2tc, u^^-x^2 2co^^^gfcRi i:;:^tr— 
;<7230J?$^^&Sl tdS^*HSco-e. ^—:^2 1<0' 

[0 0 0 8] ^mm^^±.(oW5i<oTxfsi^Mth<ox 



WiVF^^srxmmw^m^^mmm^miW^^^zbf^^m 

•C*>i)*d5P>, ^^^^^t^oMi&«^^:@3t*i^r^^5 2o 

< \^xnmt^mr)^'r< ^^m^'S»^»mm^mii 

[0 0 0 9] -Ufts *«l^r±. «a;^«:cDfiiJ«icj;-5=« 

(0 0 101 $ e>ic, 3is:i6e^t±. mmm^i^mmizm^ 
[0011] 

-f^i^ii^±fBmm«L<ommw\z9^t mxm9s.^^(om%^ 

^ y >^lCffiil $ ttT 3^ 1 23iT^B 2 CD 2 ocom^ w» 
(00121 ^ UX. » 1 m^WSa^S^::^^ h<Z>3K-f 

:^3-f/KDci[«&J:t)t>»2«ft^P»a?»^^y Kjr>7j?>r 

1 >^ til 2 m^ir®^m^=- hiraToMift 

^(Dmrnizn-o ^-r ;^ /K^^fi:«rff^1-5fcJe)^o|| 
2;^^-;^^:^^ »i2feut^2 05^m^i^gg»ci.=iy 
h <D ^2}?^ ;^ n ^ /vcDi^;^ fR) -c ^ y -^i- ^iSi:m\zjf^^ ^ 

i^Tl^*^:l^5S:*«^S:11^rv^5o rcx. Bim 
h<C>5j?H^::^3>f/KO^:frl^i:Sr2m^ 

«<DX. ^fh^m:^<o^^ :^=2>{ /i^<om:^mtScrr 

So 

[0 0 131 co^^xfcst. Bim^WS^«-=i= 
^i-Sfci?><?D« 1 ;^^-:5^oS$-+sts?2m*W»« 

m^^-y hmx(Dmw}^(Dmm\z^^^^7.=i^^v<Dm 
ti^^tK mn^&vmvmmfD^f^tom^^miz^^ti 

* fc, mi RXJ^m 2 cD#m^W»3E»^^ 3/ h i^m^ <o 
y h tm2m^'^9^»^=^y h t^a:&uri5f^$-^ 

h\z2:^xmmmfSi^^m^'^. i^omfs.^ 

^»:^^y h(c:J:oTSM«Sg^^»$^S ^:v^9ffiv^ 
:^i>>'^m\zfji^^ \^iti>>^X. z,(Dmn'^9^»mm:^ 

mmm t sMtsig t z. t ^^sn^^ ns is^m 
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10 0 14] *3g§g-T?«:. miRxfm2<D^m^'^^m 

^ <7:>^oKKI^raic J: o -c Jtia?aim'^ ^ y 
^ i: 1^ 2 m^#»^m^^ y h CO 3 ^-o^ 

[0 0 15] ;*:|g9^{c*5V>T. (^±Sa^Mmt«. 
[0 0 161 IBi«m»»3E»3.=^/h<o-ri/^ 

[0 0 17] IPSim^^^^^^iX bOJiIB 

tt^^^ :7'35^ JigB^JIlffllto1S5«SPote«S ^ IB 1 m 

^^v':ftK Jil5^lf5*r<?:>iS4^$P<o-$Si:B2«^W 

10 0 18] $b(C. «2«««»Xlfe^:^3/h<0-^i?^ 
[0 0 19] $^IC. Ifiri«^#»3^ife^::^iy 

«ojgtt^^2«m«»^gl^^s^ Y<oWSm(r>mk}i 
[0 0 2 0] 4s:^^lc^'5«^fP«3^«$^S»t. Ji^U 
d5_Lia^ 1 ±ia^ 2 ;^-<->^ t (^lailciSE^^ 



[002 1] r IML^if^ V y 

-^i/^y bWwmt:i-&^p$ivfci2o(O^JS§PM$r:rU 

ra<o»pfl^rajcj:oT»i^M5a!«^=s/ ho^at^:^^ 

[0 0 2 2] :*:5gegiC^'5S^W»^lfe^^y 

[0 0 2 3] :^^m\cW:m^rLxy^^^mm^^^x^m 

[0 0 2 4] 

i^m<omm<omm} m i «:>ici65^<z>^ i mm^mz^ 

=^^hl i:VN5) 3 0fcf52mmiP»^«^=^!/h 
T r||2^— y hj tV^^) 5 O ^C0 2O(^rL-5, 
11^XV>5« -tU-C. ^Jxe>0Sl^lU^B2 0#^^y 
h 3 0 , 5 0 d5^ti P> \z^m<omt^ 7 O irsi MrS^flRl 

^::^yh3 0, 5 0iC^mcmt>oX\f^^mm3 4, 
5 4 0«® |^±d5^ffii-:5tttii-C. ^ 1 Rt^m 2 <0«-^ 
^^'hao. 5 Od5efl:7 0tCliOf*l:feixTV>5p 

[0025]»lix.:^yh30W:. il^35rR«1^<0-^:^^ 
4i5/h3lt. -^r^^-ri/;?^!/ hS l^SEA/-e^05-^^^ 
5/ h 3 1 lcS:*3L'^ip$H^3— 4 iXtr^?— /t-tf— j:^ 

3 2i;^%u ^fi^{cx^xmm.m^tm&:^tix\^^ 
:/3 3ic. F]m<omw}m3 4(Dmmm\z^^m^]&mx 
/>z st^mm^^xif^^o mz^^^hsoti.. mi^ 

iJ^^ y b 5 1 ^»5A/-C^O^^^ y h 5 1 leimia^t^ $ 
ixfc3— 6 /vtr— ;:^5 2 ^^#L> ^tih 
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/V5 5<oB[S355::*:tr</^orvNT. -ttte><?52j?>r:?^3-f 

[0 0 2 61 w<D||jSSE?^ffilC43V^r, ^l3.::^yb3 0 
<0 3 — 4 1 tM2^:=^i/ ^ 5 0<^3— ^ 6 1 

o^jsmrs o<o^/ira^5^irj:or?^^$tLri^5o 
[0 0 2 7] ig2t?w^j:9t-. ^mu^9on. 

J^ilS:?^«UTV^SfS«9J9 li^ Sla.;::^. h3 OCO 
h 3 1 tfS2^=^^ h 5 OCO-^^^i>^ h 5 1 t(0$^mm 

Tv^r. •tn^f»tt»9 1 fcfi<e9as5^9 2fc«::J:or 

rc*ru fa<^SB9 ioftt«&9 1 b^c^is:^i^Tv^55Fa 

3fc y ^^!?^tt<7)«?gif|Jit^ 2 3.= 5^ h 5 0 O"^;/^ h 5 
9 1 tm^J:\)U^9 3 i:l;:J;o-CB2^=:5/ h 5 0<Da 
3 0(0-^1^^:^ ^ h 4 1 tC*fi-5_bia^JSm^9 0(DS;^^ 

t»SP5>9 3dS^(Z>f8l<^^fP9 l(D^{iai;i(firjlUTVNS, ^ 
Ur, Sl3.c=^3^ h3 0<O±|2<Km:^^y7'3 3j55^ 

9 0 <D9iVm 9 1 (D^dS 2:9^lA:=!/h30 

(D:^—/u\^--:k 3 2 ^cora(?5EKK^rair J:or?^^$ix 
5 3^5. Jie^«*t9 0<Oi^4^IW9 1 (0-«B9 1 a t 

^2^^yh5o <02jf— /vtr— <x 5 2 <or^<ofSim^m 

[0 0 2 8] h 3 0<O:^4:^^^/l^3 5fl, 

^I23.2^yh30 OS«J*R 3 4 iJ^ift-rS t ^mci^o 

<D?K-f ;^=i>ryP5 5li. »23.=i5^ h5 O^OSi&IgS 4 

Sr. mirL->;, h 3 0(0-^^:^ y h 4 1 ^±|5^Jl^[m 
9 0<Dfg5t^eP9 1 i:±SB^jamj9 0<O^:/^s/ h4 1 

Jc*t'rsfi<ct)«5>9 2<o^J^atJc:i:oTK*ttfcR 

h 5 0<O5}?-r>^n-f7V'5 5 03Eit^ff^-r'5fc*6^^M2 
S 2 O S:^ »23.ny h5 0O^:/4^y b 5 1 



f 5 1 ie:»i-:5S/j:*)«IS4>9 3<D^mnt{cX 
iti^^ mi^^—:^S 1 0 tm2 :^^-':^2 0 tii^^ m 

l&t5S^2<D«-n.= 5/ h 3 0, 5 0(D*^^>^3^/l/3 
5, 5 5co^[R]X-e^!x>^LTtt®LTV^So EI24' 
<?5tt:*:iatc«:, iSi&TJ^B 2 0*^-5' h 3 0, sbo 

S 1 0i:m2;^-<->^2 0 t(Dy yZfpg^m^n^KX 
^UT*><5« 3&43^ Igl^^y h3 0O;3?><>^3^/V3 
5^:ar2^=:yh500D^W':^ = ^T^'V' 5 5^ fi^'L>4^(C 
E^i^i^Tv^^^O"e. i35;i^o4?-Y;^3-fyi/3 5, 5 50 

[ 0 0 2 9 1 7 0 W:m^«ft»<4tCfiitfc^^J3g-e 
— ^^c^^t^XV^T. ^;^<0^fe:|^-<-;J^$P 7 1 

7 2, 7 3*^i-5o -^rUT. ^'-;^a7 1 (D^^-ffiiH^g 
^^-fR)— iS8lfBl:iEj©S;K7 5 «^^cE^$i^TV^ 
r<06ai»S«7 5lCili:>orV>5ftS7 6, 7 7tC 
S^l2fctJ«IS2<^#JL;=:vy h 3 0. 5 0(^;J?-<>^3-f /V3 

rv^^„ -<—::^g57 1 to/i-ffiUcoji^aj 7 2 <3Drt 

M\Z^ miRX^Si2(Dzi,z:L^ h3 0. 5 0O*3-:?'4 

2, 6 1 ^m^i.x}^^^^mu^so<o^mmm^^ 

i^TV^T. -^:604kSa5«-9 0<^^^«fBic, ±|a^^$B7 

2 <^i^«»cgsi)i $ 3 4 <^^Jifflj*sii *) W-rt b 

^O^i&*£3 4^«9/^5/:7/P3 6<O^J^ 

S^5;&55l^)f*^t^i^'rv^^>p 3 7«:-/^y :7yi.3 6lcj^fife^ 

(Df^miC^ M 2 s/ h 5 0 (DMW}^ 3 4t ^(D^W)^ 

3 4^mo^<:y:7/u5 et^mm^fhx^fth<Dii\^m^t^ 

^O^Itb^xrv^So 5 7f4^<s'7/U5 6ir?g^SttT 

[0 0 3 01 mi 

RXfm2<O^^z:^yh3 0, 5 0 3&Sgri>«rO^>r^3>r/V 
35, 5 5Sr(i;tTV>-50-C. iEl^-:yh3 0^i^2 
^= y h 5 O UT»if^$-fr5 ;i tifi-sjt&xh 

-^TtDiSt;!, mi^^i/ h3 0Sr;^e'-:it;^UTffi 

[0 0 3 1 I ^fc, ^1 jL-y h 3 0(D^-{:Z.ZJ^/U3 
m2P^^—:^S2 0tl6K :&M$P#9 0<D^4^gP9 1% 

I 0 tm2:^^-;^s 2 0 tt>K Si^u^m2<o«-:x- 
S'hSO, 5 0<D#3j?-<:^3-Y/V3 5, 5 5cD^:^|rJX 



-5- 



i-son, »i;^-<->^s 1 oKdi^mtt^^^mY 1 1 

SB ;^ S 2 0 K^a^^f^m^^^Y 2 Sr-^t^^fc 
(Y1+Y2) tt3l^^?*VJfeV\ mv^^ftx5^:. SB 
i;;^^— ;;^S 1 0 i:S^2 S 2 0 i: 5 

Wi:^^—^s 10, s 2 o<7)^/j?>r;^=i-f/v3 5, 

e>tt^aiuri^s^;^-<— 1 0. s2ooDia>^<7>^ 

$tS:-g-h>^^hS$ tK+ (Yl-K) + (Y2-K) 
= Y1+ (Y2-K) ) 365$>tLtf<fcV\ UfcdSoT. SB 

i;^^— 1 0<oK$-+tfei:M2;^^— 2 0<oS5 
[0 0 3 2] ^e>Jc, IglHiSJ^JIgThi. :Si^^trm2 

O^S-^r^5^ hS 0, 5 :5^4 1, 6 1 d^^— 

a-iJ' 4 lii>^nU9 0<D^iiKU9 1 i:m/j:!9mi:$>9 
2i:JCj:?)Jg*$iv. m2^:^iy h3 0<7)3-^6 1 

^^ixX\^^^(0^^ miRXJ^M2<D^^=^^yh3 0, 5 

5^Jt'CJ^<. ^3 — i5^4 1. 6 HC^— O^JRSB$t9 

[0 0 3 31 0 3«::*:55?^OSg2llife^lllC>^5m^# 
W^iftKHoai&spffiig, 0 4 tt® 3 (D I V- I ViSlc 

[0 0 3 4] r<0®2^jfe?^1^^C:i3V^T. JllSU^fcMl 

ussj^ie^^jai'S^^ri. SB2^=!/ oosib^s o 

l2iOt0 2TawUfcSBl3IMJ|g«tPl«lT^5o ^ 

1 Rxj^m 2 x^m vftm 1 nw&m t mmx 

[0 0 3 5] JiiaUfc^l^iSJI^ISTW:. Sl^^s' h 
3 0<0«IMR3 4dSFIJ^-Cfe«J. SB23.n5. h5 0<?>M 

«2iiife?^ffi'Ctt. jgi^^y h3 0(omsm3 4tm 

r<ofci?). ml|l2eJ^^g5:t5m2|llfe?^ti<^^.^T^^ 

<0«^«•3E^feS^«A^CjoV^Tt>. h 3 0, 5 

0<D«#&«rfia»-=vbo-/wL^v\ fcirxirf 
Mmife?^«8-Ctt. h3 0$ri^i/-^<^br 

^<Dmb^S 4^m^^l 0mm<DP]mt'r^<O\Z 
Sg23.=iy ^5 0S^>^hr-J5^;^:Urffiv^, ^<oS 



i&jK5 4SrfflR?^tcbT*5<;ii:tcic»T. 
3 0, 5 0<D»W^*<BSiJ(C3VVn-/H.^</j! 

So ^it. m2mmmfi^xti. mi=L=.^yh3o^iyi^ 
t'i-^<o\zn\^. »23.-5/ h50^;^tr-*^brffl 

V\ ^<^>^ib:K5 4Srii:^l 6inm<^)R?^lCLT*5< r 
t J; o T. y h 3 0 . 5 0 (^W«#<4*<BSU«;:: 

(0 0 3 61 ia5«:2is:^5g<DS3^1i£?^tli(c:>K^^)«^W 

9St»mm(owi^mm. @ e h:® 5 v i - v i »jc 
[0 0 3 71 z(Dm3mmmm\^m^x^ «^iip»ge» 

36fiAd5Sg 1 3.^3, h 3 0 tm2 ^= y h 5 0 ^ SrWi- 
BiRU^»20#^;^y h3 0, 50K:*J5inc«| 
h>oTV>SSf6l£3 4, 5 4 (Da[®[^±j55^^-rS4^1S 
-C. »l^l/»2<0«'^c^5^ h3 0, 50i5^n^>JC* 

ii(OMtt:7 0^c^i3ft^t^^^/■CV^5JSfi. iE3^byS:»i 

1 0 0 3 8 1 w<DSB3lll&J^ffir-«:, h 
^-SOSr. mi^=^i:^ h3 OiO^^^ry h3 1 tfR2^ 
^>;^ h 5 0(D^^^:y h 5 1 ^^C*fflUrv^-5o wO-^ 
^^5^ M*8 0W:fi¥^3tey (Rai4^) icj^^^tu 

-CV^T. :L(0^^^i/ h*t8 OSrt)lEA/-e-t<^-^^^s^ h 
^8 OlJ:a*3i^J:>$ixfe2o(D^JR$g|t8 1, 8 6 SrW 
UT^/^Sp — *<W(D^|RlfP«*8 l<Dtt»*ai-RJ^<^WP 

8 2 3ft5^fifc$tb-cv>6o ;::H*c:^U 
8 6 ^ ict^t^^P 8 7 $ ^^T^^ . c (D^ik 

us 7;&SJlIBMP8 2^C|Sra^flT-C«^$ttTV^6o 
^ U-C. -7^;^ 3^ 8 0 i:-:)^«)2lTmfrMO«'^JR 
$W8l, 8 6i:l;iJ:oT^l^::^y b3 0<^a^[Hl^ 
36s?^^$^^. -t<oflaf^lPlM<olK^^Yy:/3 3 365. 
iRI<^i^JHlnS|t8 l<DMn8 2<7?PiSa8 2a2;«^^<D 

^^ttTv^-So ^fc. -^1/^3^ h» sot -^fis&tm 

:5^«0*4k«»«'8 1 , 8 6i:ri. «52^=!/ hSOO 

«a8 3 i:fi&*'illO^*l*M-8 6 0^J^»8 6 a t<On 

[0 0 3 91 h3 0C0S»«3 4<DJE®flHC 

55#ai$ixfe#>f^=>r/^3 Sli. hsoo 
iK^^^yr^'s 3l;::ffi{i$tv. ^2^::^^ h 5 OoSib 
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